Several studies have been made on the fine structure of spinal ganglia in various mammals (BEAMS et al., 1952; DAWSON, HOSSACK and WYBURN, 1955; PALAY and PALADE, 1955; DUNCAN and NAIL, 1960; HIRAOKA and BREEMEN, 1963; TENNYSON, 1964; BUNGE et al., 1967; PANNESE, 1969) but there is no reference to the ultrastructure of the spinal ganglion cells of the slow loris (Nycticebus coucang coucang), a prosimian primate.
The slow loris is chosen due to its experimental value in tricresyl phosphate (TCP) poisoning in primates (AHMED and GLEES, 1971; ARMED, 1972 ARMED, , 1973 . The present description of normal ganglia is presented in order to provide a base line for experimental studies in progress to note the ultrastructural changes in the spinal ganglion cells due to TCP intoxication. Material and Method Five adult slow lorises (Nycticebus coucang coucang) from the Malaysian Peninsula were perfused with 6% glutaraldehyde (SABATINI, BENSCH and BARNETT, 1963) , after pre-washing with Tyrode solution. The spinal ganglia were dissected out from the lumbar region and fixed for a further two hours in glutaraldehyde.
Small pieces of ganglion tissue were postfixed in 1% osmic acid. The tissue then was dehydrated in acetone and embedded in Araldite. Ultra-thin sections were cut on a Porter-Blum microtome, stained with lead hydroxide and examined with a Hitachi HS-8 electron microscope at 50kV.
Results
The ganglion cells are surrounded by satellite cells and display a wide range of sizes and cytoplasmic densities, but in general they can be classified into dark and light types (Fig. 1) . The cytoplasm of dark cells is loaded with a large number of dense ribosomes and ribosomal rosettes which give these cells an overall dark appearance ( Fig. 1, 2 ) unlike light cells (Fig. 1, 3) . Moreover, the ganglion cells in the slow loris can also be divided into two groups according to the type of mitochondria they contain. The detailed description of this finding is reported elsewhere (AHMED and KANAGASUNTHERAM, 1973, in preparation) . The ganglion cell surface is invested by the satellite cells and is usually thrown into elaborate folds (Fig. 4) . These folds or villous-like projections interdigitate with similar structures from the satellite cells (Fig. 4) .
Figures 2 and 3 are also intended to illustrate many of the cytoplasmic organelles and inclusions from a spinal ganglion cell of the slow loris and include the nucleus, mitochondria, Nissl substance, Golgi apparatus, neurofilaments and dense bodies. The nucleus is situated in the central part of the cell with well defined inner and outer nuclear membranes.
The nuclear chromatin is evenly dispersed with occasional clumping and in some tangential sections nuclear pores are also seen along the entire circumference of the nucleus (Fig. 5) .
The nucleolus is usually single and located towards the peripheral part of the nucleus with fine particulate aggregates and trabeculae extending onto the nuclear membrane (Fig. 6) .
The elements of the rough endoplasmic reticulum are not uniformly dispersed but cluster together to form Nissl bodies which are concentrated preferably in the perinuclear zone. The double membranes which form an important part of Nissl bodies run parallel to one another and appear as flattened cisternae.
The clusters of ribonucleoprotein particles are not only attached to the surfaces of the cisternae but also fill the space between them as dense ribosomal rosettes (Fig. 3) . The Golgi apparatus is not seen in a particular part of the cell but appears to be scattered all over the cytoplasm.
It consists of numerous stacks of smooth lamellae, vesicles and vacuoles (Fig. 2, 3) . The long axis of the Golgi membranes and vesicular chains do not show any constant direction with reference to the nuclear or cell membranes, but the lamellae usually run parallel to each other.
Neurofilaments and microtubules run between the Nissl bodies. The former are seen in the form of delicate meshworks or fine bundles which can be traced for a short distance within the cytoplasm (Fig. 2, 3) .
Electron dense inclusions of various sizes and shapes are regularly noted in most of these cells. These appear as dense homogenous structures without any clear limiting membrane. Frequently these inclusions contain one or more dark rings enclosing (Fig. 7) . The whole structure may represent the lipofuchion granule. One interesting finding of this study is the presence of some unusual complex arrays of agranular membranes associated with electron dense particles in the peripheral zone of the neuronal perikaryon (Fig. 8) . These complexes are occasionally seen and appeared to be elongated, oval or irregular in shape (Fig. 8) and measured with the inner cavity of each pair of membrane made up of some amorphous material of moderate density.
A narrow band of cytoplasmic matrix separates the adjacent meter (Fig. 9) . Some cytoplasmic islands are also observed in some of these complexes with occasional mitochondria in them (Fig. 8, 9 ). On one occasion continuity between the membrane-particle complex and granular endoplasmic reticulum is also seen (Fig. 10) .
Discussion
In this study the presence of dark and light neurons in the spinal ganglia of the slow loris is described on the basis of morphological parameters. The significance of dark and pale neurons in the central nervous system has been a controversial matter even at the ultrastructural level (DAWSON, HOSSACK and WYBURN, 1955; ROSENBLUTH, 1962; DIXON, 1963; GONATAS, 1966; PEACH, 1969; JAIM ETCHEVERRY and PELLEGRINO DE IRALDI, 1968; SUBURO and PELLEGRINO DE IRALDI, 1969) . At least three possible explanations have been brought forward concerning the appearance of dark and light cells in the central nervous system, i.e., fixation artefacts (ROSENBLUTH, 1962; GONATAS, 1966) , cell malnutrition (ROSENBLUTH and PALAY, 1961) , and different levels of physiological activity (ZAMBRANO and DE ROBERTIS, 1968) . In the present material which was perfused and fixed with glutaraldehyde, there are no obvious signs of fixation artefacts.
Therefore, it is suggested that these cells may be a normal feature as reported in the spinal ganglia of the monkey (CARMEL and STEIN, 1969) , and rabbit (DAWSON, HOSSACK and WYBURN, 1955) . The pattern and distribution of Nissl substance, Golgi complex, neurofilaments and dense bodies mostly resemble their counterparts described by earlier workers in spinal and other ganglion cells (BEAMS et al., 1952; DAWSON, HOSSACK and WYBURN, 1955; TENNYSON, 1963; DIXON, 1963) , and provide no special features to be discussed here.
The principal point of interest that has arisen from this study is the presence of unusual membrane-particle complexes within the neuronal perikaryon. The comto be made up of parallel arrays of smooth-surfaced cisternae.
There is a narrow band of cytoplasmic matrix with some large, dense glycogen-like particles intervening between the adjacent cisternae.
Similar membrane-particle complexes have been reported in normal and pathological conditions by several workers in various animals (GARANT, 1968; STEINER, MIYAI and PHILLIPS, 1964; BIAVA and MUKHLOVA-MONTIEL, 1965; PANNESE, 1969) . But so far no report is available on the existence of such complexes in primates. Furthermore, the evidence with regards to the presence of such membrane-particle complexes in the nervous tissue is very limited. The only available reports are of BUNGE et al. (1967) and PANNESE (1969) in which the authors have described the presence of such complexes in vitro and in vivo respectively.
Therefore, the present report not only confirms the observations of PANNESE (1969) but also provides evidence of the presence of such complexes in the nerve cells of the slow loris (Nycticebus coucang coucang), a prosimian primate.
The exact nature and functional significance of these membrane-particle complexes is not clear. However, strong evidence has been brought forward that these are glycogen particles as they show a PAS-positive reaction and also appear PASnegative after salivary digestion (PANNESE, 1969) . The results of the present investigation support and complement it as we also note the glycogen nature of these particles under the electron microscope, due to their size and electron density.
